Background: Neonatal infections are the commonest cause of neonatal mortality along with perinatal asphyxia and consequence of Prematurity and Low Birth Weight (LBW) in Bangladesh. Early Onset Neonatal Sepsis (EONS) is neonatal sepsis occurring within the first 72 hours of birth and it is much more fulminant and has a higher mortality than Late Onset Sepsis (LOS). Sepsis in neonate remains a significant cause of mortality and morbidity in developing countries. Changing bacterial flora and emergence of resistant strains adds to the problem. Thus, neonatal sepsis requires accurate and timely clinical and laboratory diagnosis and proper management for better outcome. The organisms responsible for Early Onset Sepsis (EOS) are different than Late Onset Sepsis (LOS). In this study an attempt has been made to know the positivity rate of EOS and profile of bacteria responsible for EOS and determine the antimicrobial sensitivity pattern that were investigated for rule out sepsis. Methods: This was a prospective observation single centre study over a period of nine months (January to September, 2017) conducted on neonates born at Ad-din Medical College Hospital (AMCH), Dhaka and subsequently admitted in Neonatal Intensive Care Unit (NICU) within 72 hours of birth that were investigated for rule out sepsis. Dual blood sample for cultures from separate area along with essential investigations were sent by collecting samples under aseptic precautions. Empirical antimicrobial therapy was started according to antimicrobial guidelines in the NICU. The blood cultures test were carried out by BD BACTEC automated blood culture system and susceptibility testing was done for all blood culture isolates according to the criteria of the National Committee for Clinical Laboratory Standards by disk diffusion method. Results: A total of 700 neonates were investigated to rule out sepsis and 5.43% neonates were found with culture proven sepsis in the study. The gram positive bacteria accounted for 71% and gram negative 29% of the total isolates. Out of total 38 isolates, Coagulase-Negative Staphylococci (CONS) (68.4%) was the commonest followed by Acinetobacter (18.4%) and E. coli (7.9%) was common culture isolates. Among the gram positive, CONS (96.3%) was commonest isolate and in gram negative Acinetobacter (63.6%) was the most prevalent bacteria followed by E.coli
INTRODUCTION
Neonatal infections are the commonest cause of neonatal mortality along with perinatal asphyxia and consequence of Prematurity & LBW in Bangladesh 1 . Mortality related to neonatal sepsis is more common in developing countries compared with developed countries 2 . The first 28 days of life the neonatal period are the most vulnerable time for a child's survival. Children face the highest risk of dying in their first month of life, at a global rate of 19 deaths per 1,000 live births 3 . Neonatal deaths account for 46% of all deaths among children under 5. Globally 2.6 million children died in the first month of life approximately 7,000 newborn deaths every day. The majority (75%) occurs during the first week of life, and about 1 million newborns die within the first 24 hours. The main causes of newborn deaths are preterm birth related complications (35%) intrapartum related events (24%) and serious infections (21% sepsis or meningitis and pneumonia). These causes account for nearly 80% of deaths in this age group and almost all of these deaths occur in developing countries 3 . In Bangladesh neonatal death is still high, accounting for more than half of all under-five deaths and more than two-thirds of infant deaths. An estimated 62,000 newborns die every year in Bangladesh and 50% of them die on 1st day of life 3 . The main causes of neonatal deaths are prematurity (29.7 percent), birth asphyxia and trauma (22.9 percent) & sepsis (19.9 percent) and account for around 75% on total death 4,1 . Neonatal sepsis remains as an important cause of morbidity and mortality among infants in developing countries accounting for 30-50% of total deaths per year 5 . The incidence of neonatal sepsis depends on geographic area and may vary from country to country as well as within the same country. In developing countries, neonatal mortality resulting from all causes of neonatal sepsis is about 34 per 1000 live birth, occurring mainly in the first week of life , whilst it is 5 per 1000 live birth in developed country 6 . Global Infant Mortality Rate (IMR) is 31/1000 live birth and in Bangladesh it is 28/1000 live birth.
Out of them about 70% of death occur neonatal period and Neonatal Mortality Rate (NMR) in our country 20/1000 live birth and it is marginally higher in comparison of global rate, 19/1000 livebirth 7 . Neonatal sepsis has been classified as either early onset (The first 72 hours of life) or late onset sepsis (Occurring after 3 days of age) i.e. infections occurring before and after 72 hours of life 8 . The reported incidence of neonatal sepsis varies from 7 to 38 per 1000 live birth in Asia, from 6.5 to 23 per 1000 live birth in Africa and from 3.5 to 8.9 per 1000 live birth in South America and the Caribbean [9] [10] [11] [12] . By comparison, rates reported in the United States and Australia range from 6-9 per 1000 live birth and in Europe 0.3-3% per 1000 live birth [13] [14] [15] . Early onset bacterial infection places the neonate at risk of death and long term morbidity 16, 17.18 . Improvement in outcome and successful treatment depends on early initiation of appropriate antibiotic therapy. The pattern of causative organisms has been constantly changing and the frequent emergence of resistant bacteria compounds the problem further 19, 13 . This highlights the need for surveillance of sepsis for optimum therapy. Knowledge of likely causative organisms and their antimicrobial sensitivity pattern could aid in choosing prompt and appropriate therapy for Early Onset Neonatal Sepsis (EONS). The epidemiology of EONS in the developed and developing countries shows some important differences in the pattern of etiological bacteria and their antibiotic susceptibility 16, 17, 18, 20, 21 . In developed countries, Group B Streptococcus (GBS) was the common etiological agent for EONS 20, 21 . Following adoption of preventive strategies for GBS, Escherichia coli (E.coli) was identified as predominant pathogen 21, 22 . Developing nations reported an entirely a different bacterial spectrum 18, 21, 23, 24, 25 . In most developing countries, gram negative bacteria remain the major cause of neonatal sepsis (EONS) 26, 27 . These organisms developed increased drug resistance over the last two decades 28 . Since the spectrum of organisms that cause neonatal sepsis changes over time and varies from region to region and hospital to hospital even in the same city or the country, it is necessary to have periodic surveillance to understand the changing pattern of organism causing neonatal sepsis. In addition rapidly changing antibiotic sensitivity pattern of bacterial agent causing neonatal sepsis, making its management more difficult for the health care providers 29 . Therefore knowledge of the pattern of bacterial isolates and their antimicrobial susceptibility is useful for treating patients with appropriate empiric antibiotics. Although an extensive research is available worldwide but a few reports are available on neonatal sepsis in Bangladesh 28, 30 .
MATERIALS AND METHODS
The present study was undertaken to find out the positivity rate of EONS and identify the bacterial isolates responsible for EOS and their antibiotic sensitivity pattern that were investigated for rule out sepsis, admitted in tertiary care NICU at Ad-din Medical College Hospital, Dhaka, from January to September 2017. showed remarkably lower sensitivity in comparison to Gentamicin 73% (n=19) Vancomycin 73% (n=19) Linezolid 69% (n=18) and Levofloxacin 54% (n=14). 50% (n=13) of CONS were sensitive to Ampicillin, Cefotaxime and Oxacillin (Table 2 ). All gram negatives were highly sensitive to Colistin 91% (n=10) & Meropenem/Imipenem 73% (n=8). Moderate sensitive to Amikacin 54% (n=6) and Levofloxacin 54% (n=6). Less sensitive to Ciprofloxacin 45% (n=5) and remarkably lower sensitivity to Ampicillin (27%) Gentamicin (27%) and Cefotaxime (27%) (n=3). And near resistant to Piperacillin+Tazobac-term 9 % (n=1). Most common gram negative organism was Acinetobacter 63.6% (n=7) which was highly sensitive to Colistin 86 %( n=6) and moderate sensitive to Imipenem/Meropenem 57 % (n=4). Less sensitive to Amikacin 29% (n=2) and Ciprofloxacin/Levofloxacin 29% (n=2) and 100% (all) resistant to Ampicillin, Gentamicin, Cefotaxime and Piperacillin+Tazobac-term. Second common gram negative organism was E. coli 27.3% (n=3), all (100%) were sensitive to Ampicillin, Gentamicin, Amikacin, Cefotaxime, Ciprofloxacin/ levofloxacin, Meropenem/Imipenem and Colistin. And 100% resistant to Piperacillin+Tazobacterm (Table 3) .
RESULTS
This was a prospective observation single centre study conducted on neonates born at AMCH, Dhaka and admitted in the Neonatal Intensive Care Unit (NICU) over a period of 9 months from January to September 2017. All neonates were investigated for rule out sepsis admitted here within 72 hours of birth with a fulfilling the following admission criteria: i) Gestational age less than 34 weeks (GA <34 wks) ii) Birth weight less than 1.8 kg (BW < 1800 gm) iii) Unwell/sick Neonates e.g. respiratory distress, suspected sepsis, requires oxygen supplementation, convulsion, etc iv) After prolonged resuscitation v) Neonates need mechanical ventilation vi) Severe congenital anomalies vii) Any Neonates requiring surgery viii) Neonates with cord pH less than 7.0 and metabolic acidosis in early neonatal arterial blood sample (pH < 7.20 and base deficit ≥12mmol/L) within first hour of birth irrespective of gestation ix) Hypoglycemia (If persistent despite oral feeds or if <1.1mmol/L).
Exclusion criteria included: i) Postnatal age more than 72 hours, and ii) The outborn neonates. Written informed consent was obtained from their parents and was investigated for bacterial etiologic agents. Clinical and other relevant data were obtained by attending pediatrician and were transferred to the questionnaire prepared for this study. Studied neonates were limited to timing as early onset (From birth to 72 hours old) sepsis. Dual blood culture, chest X-ray and laboratory tests including Complete Blood Count (CBC) C-Reactive Protein (CRP) Blood Sugar (BS) and serum electrolytes were performed for all subjects. Dual sample for blood culture was sent from separate area. An area of approximately 5 cm over the venipuncture site was disinfected with 70% alcohol, rubbing vigorously and allowed to dry. This was followed by application of povidine Iodine in concentric circles over the site and allowed to dry for at least 1 minute. About 1-2 ml venous blood was drawn from the peripheral vein for each culture and then the blood was inoculated into a BD BACTEC Peds plus culture vials (40ml). The specimens were transported immediately to microbiological laboratory and the test were carried out by BD BACTEC automated blood culture system & incubated for 120 hours in 37 0 C and were daily checked for evidence of bacterial growth. For positive cultures, subcultures were made solid media (Blood agar and McConkey agar) and were incubated in 37 0 C for 24 to 48 hours. The grown bacteria were identified by colony morphology, gram stain and biochemical tests. Diagnostic microbiology cultures which did not yield any growth following subcultures were reported negative at the end of 5 days. Antimicrobial susceptibility testing was done for all blood culture isolates according to the criteria of the National Committee for Clinical Laboratory Standards by disk diffusion method. Those positive reports had suspicion of contamination were discarded. 
DISCUSSIONS
Sepsis is an important cause of neonatal morbidity and mortality. The incidence and the causative organisms of sepsis vary from place to place. In this study, prevalence of documented early onset neonatal sepsis with positive culture was 5.43% .This is low compared to about 20% yield reported by Baltimore et al and Gladstone et al and 26% by Ahmed et al but near (8.7%) to Jahan N et al study 22, 31, 25, 32 . Isolation of gram positive and gram negative bacteria in this study was 71% and 29% respectively. This study finding is opposite to that of other studies which shows that gram negative bacteria were the commonest cause of early onset neonatal sepsis 2, 25, 32, 33 . This was similar to other studies which shows gram positive bacteria are the common cause of neonatal sepsis while Umran K studies showed ,the frequency of isolation of gram positive and gram negative bacteria were equal 12, 26, 34, 35 . Coagulase Negative Staphylococcus (CONS) was the most common isolates (68.4%) causing EONS followed by Acinetobacter (18.4%) and E. coli (7.9%) isolated in the study. This study is similar to the study which shows gram positive bacteria such as, CONS, Staphylococcus Aureus and Group B Streptococcus (GBS) were found to be the most common causes of neonatal sepsis, Robillard PY, Mugalu J and Ramesh Bhat 12, 34, 36 . But this study result is opposite to studies of most developing countries where showed gram negative organisms were the common cause of EONS 32, 37, 38 . In the present study, CONS showed 50% resistant to Methicillin/Oxacillin and 100% resistant to Amikacin. Meropenem (23%) and Ciprofloxacin (38%) showed remarkably lower sensitivity in comparison to Gentamicin (73%) Vancomycin (73%) Linezolid (69%) and Levofloxacin (54%). 50% of CONS were sensitive to Ampicillin, Cefotaxime and Oxacillin. These findings similar to study Haque ZSM 38 . All gm negative bacteria were highly sensitive to Colistin (91%) and Meropenem/Imipenem (73%) moderate sensitive to Amikacin (54%) and Levofloxacin (54%) less sensitive to Ciprofloxacin (45%) and Ampicillin/ Gentamicin/Cefotaxime (27%) and high level of resistance to Piperacillin+Tazobacterm (9%). Higher susceptibility to Meropenem/Imipenem (74%) and Colistin (97%) was reported by Haque ZSM 38 . Low sensitivity to Ampicillin, 
CONCLUSION AND RECOMMENDATION
Present study indicated that gram positive species especially CONS continue to be the predominant causative organism in EONS followed by Acinetobacter and E. coli in gram negative species. The antibiotic susceptibility profile suggested that for a given cohort empiric (initial) choice of Ampicillin and Gentamicin in EONS is the most rational.
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Gentamicin and Cefotaxime is similar to many earlier studies. 13, 38, 39, 40 . High level of resistance to Piperacillin+ Tazobacterm is opposite to study of Haque ZSM where found 78% sensitivity 38 . Among the commonly used antibiotics, the susceptibilities to Ampicillin (42%) Cefotaxime (45%) and moderately high to Gentamicin (58%) for both gram positive & gram negative species. Amikacin (16%) showed remarkably lower sensitivity, so it cannot be used in initial combination. As Ampicilin and Gentamicin had a moderate to high sensitivity, so that can be used as initial antibiotic combination as empiric therapy before preliminary blood culture reports are available. However these results are limited to study cohorts and every center should have
Bacterial Isolates of Early Onset Neonatal Sepsis

